an osteonecrotic lesion confined to the area distal to the fracture line. A gap was present between an unstable osteochondral fragment and the subchondral bone, apparently representing a state of delayed union. In Stage 4, four of 6 patients showed the features of Group II, representing a state of nonunion. The remaining 2 patients were classified as having a Group III lesion, in which it was not possible to detect either a fracture or necrosis.
D Di is sc cu us ss si io on n: : MRI has contributed greatly to the diagnosis of SONK, particularly to the detection of early changes that are difficult to diagnose by plain radiography (7). The pathological examination of such Stage 1 and 2 SONK lesions, which are difficult to detect by plain radiography, is extremely important to elucidate the pathogenesis of SONK. This study is the first to investigate 10 early cases including Stage 1 lesions, and is valuable in finding that their common pathological features were subchondral fracture and repair reactions without osteonecrosis. This strongly suggests that SONK results from subchondral fracture, but not from osteonecrosis due to ischemia. Lotke et al. reported that in some patients with SONK, spontaneous resolution occurred (8). This is reasonable if the spontaneous resolution resulted from subchondral insufficiency fracture causing SONK.
When histopathologically evaluating an osteonecrotic lesion, it should be remembered that all fractures are accompanied by small necrotic regions around the fracture line (6). In the absence of the concept of subchondral insufficiency fracture at that time, the possibility cannot be excluded that small necrotic regions around the fracture line were diagnosed as osteonecrosis. We also noted empty lacunae in trabeculae distal to the fracture line, and interpreted them as secondary changes associated with fracture.
The histopathological features of advanced SONK closely resemble those of delayed union or nonunion, that is, a fracture of the subchondral bone occurs first, followed by repair reactions, but the weight load and other factors impair fracture healing. Repeated movement of the fragments accounts for recurring hyperemia, and increasingly more of the bone ends undergo resorption: a crack becomes a cavity, a linear fracture becomes a gap fracture. It seems reasonable to assume that damage to ingrowing vascular tissue may result from incomplete immobilization, with resulting cartilage and fibrous tissue formation, that is, delayed union or nonunion. Thus, in a state of delayed union or nonunion, an unstable fragment distal to the fracture site becomes detached, resulting in complete loss of blood supply, leading to osteonecrosis.
This suggests that if a subchondral fracture can be diagnosed early using MRI before it results in delayed union or nonunion, remission can be expected by conservative treatment.
R Re ef fe er re en nc ce es s: : 
